Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.030; wR factor = 0.082; data-to-parameter ratio = 13.7.
In the title centrosymmetric dinuclear compound, [Mn 2 -(SO 4 ) 2 (C 13 H 8 N 4 ) 2 (H 2 O) 4 ]Á2H 2 O, the Mn II atom is octahedrally coordinated by two N atoms from a 1H-imidazo-[4,5-f][1,10]phenanthroline (ip) ligand, two O atoms belonging to two bridging sulfate anions and two water O atoms. In the crystal structure, the complex molecules and the uncoodinated water molecules are connected by O-HÁ Á ÁO, O-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds into a three-dimensional network. A -stacking interaction between the pyridyl ring of the ip ligand and the benzene ring of the neighboring ligand [centroid-centroid distance = 3.579 (2) Å ] is also observed.
Related literature
For general background to the crystal engineering of functional materials, see: Aoyama (1998) ; Bassani et al. (2000) ; Kahn (2000) ; Matsuda et al. (2005); Miller (2000) ; Rowsell et al. (2004) 
Experimental
Crystal data [Mn 2 (SO 4 Table 2 Hydrogen-bond geometry (Å , ). 
Data collection: CrystalClear (Rigaku, 2002 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXTL.
Di--sulfato-
4 O: O'-bis[diaqua(1H-imidazo[4,5- Comment An important aspect of crystal engineering is to understand and attempt to control the manner in which molecules are arranged in crystal lattices through the use of noncovalent interactions such as electrostatic interactions, hydrogen bonding, dispersion and induction forces, and π-π stacking interactions. These materials have attracted much interest due to their strong potential for a variety of applications including gas storage (Matsuda et al., 2005; Rowsell et al., 2004) , catalytic
properties (Aoyama, 1998; Bassani et al., 2000) and magnetism (Kahn, 2000; Miller, 2000) . One approach to forming networks of discrete transition metal complexes is to use a chelating ligand that has additional interactional functionality attached to its backbone, such as additional coordination sites or hydrogen bonding groups, or extended π systems. 1H- ,10] phenanthroline (ip) has been used to form metal complexes with novel supramolecular architectures due to their excellent coordinating ability, large conjugated systems and strong hydrogen bonding donor and acceptor groups (Gong et al., 2009; Wang et al., 2008; Wu et al., 1997; Yang et al., 2010; Yu, 2009; Zeng et al., 2009) . In the present paper,we hydrothermally synthesized a new coordination complex constructed from MnSO 4 and ip.
The title dimeric complex is generated by an inversion center ( Fig. 1 ). The Mn II atom is six-coordinated by two N atoms from one ip ligand, two O atoms from water molecules and two O atoms from two sulfate anions in a distorted octahedral geometry ( Table 1 ). The equatorial plane is defined by N2, O6, O1 and O5 and the axial coordination sites are occupied by N1 and O3 i atoms [symmetry code: (i) -x, 1-y, -z]. The sulfate anion acts as a bidentate bridging ligand connecting two Mn II ions, thus generating a binuclear complex. The hydrogen bonds play a key role in the structural stability ( Table 2 ). The uncoordinated water molecule is a hydrogen bond acceptor from the coordinated water, and a hydrogen bond donor to two O atoms of two sulfate anions in two neighboring complex molecules. So each free water is hydrogen bonded to three different complex molecules. The ip ligand is a hydrogen bond donor through the imidazolyl NH group to a sulfate O atom of an adjacent complex molecule and a hydrogen bond acceptor from the coordinated water molecule (O5) of another adjacent complex molecule through the other imidazolyl N atom, forming a three-dimensional network structure, as illustrated in Fig. 2. There is also a π-π stacking interaction between the pyridyl ring of the ip ligand and the benzene ring of the neighboring ip ligand, with a centroid-centroid distance of 3.579 (2) Å.
Experimental
The ip ligand was synthesized according to literature (Wu et al., 1997) . A mixture of MnSO 4 , ip and H 2 O in a molar ratio of 1:1:556 was stirred for an hour, then sealed in an 18 ml Teflon-lined stainless steel reactor and heated for 3 d at 433
K and autogeneous pressure. After allowing the reaction mixture to cool down to room temperature, yellow crystals were collected, washed with water and dried at room temperature. 
Geometric parameters (Å, °)

